Membrane lipid microdomains differentially regulate intracellular signaling events in human neutrophils.
The integrity of lipid microdomains is disrupted after cell treatment with cholesterol-depleting reagents, such as methyl-beta-cyclodextrin (MCD). We investigated the roles of lipid microdomains in the regulation of intracellular signaling events and functional responses in isolated human neutrophils. Treatment of neutrophils with MCD caused inhibition of intracellular calcium increase evoked by interleukin-8 (IL-8) or low concentrations of formyl-Met-Leu-Phe (fMLP). No significant decrease of the initial peak of the calcium response was measured when neutrophils were stimulated with 100 nM or higher concentrations of fMLP. MCD inhibited the phosphorylation of extracellular signal-regulated kinase (Erk) induced by IL-8 or lower concentrations of fMLP. However, Erk phosphorylation evoked by higher concentrations of fMLP was only slightly affected. MCD treatment increased phosphorylation of p38 MAP kinase and caused strong up-regulation of both CD11b and CD66b in resting neutrophils. Cholesterol depletion greatly inhibited IL-8-induced elastase release but had little effect of fMLP-induced degranulation. Our study brings evidence suggesting that lipid microdomains are critically required for the signaling events triggered by IL-8. Calcium mobilization and elastase release induced by WKYMVM, a selective agonist for formyl peptide receptor-like 1 (FPRL1), were significantly inhibited by MCD, suggesting that the resistance of fMLP-mediated responses to MCD is not related to the partition of receptor subtypes to lipid microdomains. It is more probable that cholesterol depletion interferes with the ability of different G proteins to couple to their corresponding receptors and this might account for the differential effects of MCD treatment on chemoattractant-induced effects in human neutrophils.